Diabetes in very young children and mutations in the insulin-secreting cell potassium channel genes: therapeutic consequences.
ATP-sensitive potassium (KATP) channels regulate the flux of K+ ions across the cell membranes and couple cell metabolism to electrical activity. These channels are octameric complexes of 4 pore-forming Kir and 4 regulatory sulphonylurea receptor (SUR) subunits. The KATP channels play multiple physiological roles in the glucose metabolism regulation, especially in the pancreatic Beta-cells where they regulate insulin secretion, in response to increases in ATP concentration. Several studies have reported activating mutations in the KCNJ11 gene, encoding the Kir6.2 subunit of the pancreatic KATP channel, in patients with permanent neonatal diabetes mellitus for 30-50% of the cases. These mutations result in reduced ATP sensitivity of the KATP channels compared with the wild types. The level of channel activity defect is responsible for different clinical features: the 'mild' form confers isolated permanent neonatal diabetes whereas the severe form combines diabetes and neurological symptoms such as epilepsy, developmental delay, muscle weakness and mild dysmorphic features. The very recently elucidated mutations in the ABCC8 gene, encoding the second KATP channel subunit, SUR1, account for transient neonatal diabetes mellitus as well as permanent neonatal diabetes mellitus cases. In vitro studies showed no attenuation of ATP sensitivity but an increase in the opening probability of the channel through interaction of the mutated SUR1 subunit on Kir6.2. Sulphonylureas close KATP channels by binding with high affinity to SUR suggesting they could replace insulin in these patients. Subsequently, more than 60 patients have been reported as successfully switched from insulin subcutaneous injections to oral sulphonylurea therapy, with an improvement in their glycated hemoglobin. The transfer from insulin injections to oral glibenclamide therapy seems highly effective and safe for most patients, and should be performed in accordance with the legal rules for the use of such a drug, specially in children, in each country.